1-{5'-[4-(diphenylamino)phenyl]-2,2'-bithien-5-yl}ethanone (4)
HCl (3 mL) was added to a solution of compound 3 (1.18 g, 2.2 mmol) in THF (20 mL) and then the reaction mixture was stirred for 4 hours at reflux, and then it was cooled to room temperature and poured into 50 mL of water and 100 mL of toluene. The organic phase was separated, washed with water. The solvent was evaporated in vacuum and the residue was dried at 1 Torr. The product was purified by column chromatography on silica gel (eluent toluene : hexane = 1 : 3) to give pure compound 4 (0.97 g, 98%) as orange powder. M.p. : 190-191 
1-{5'-[4-(diphenylamino)
phenyl]-2,2'-bithien-5-yl}ethylidene)malononitrile (TPA-2T-DCV-Me) Compound 4 (0.97 g, 2 mmol), malononitrile (0.40 g, 6 mmol) and dry pyridine (18 mL) were placed in a reaction vessel and stirred under argon atmosphere for 7 hours at 105°С using the microwave heating. After completeness of the reaction, the pyridine was evaporated in vacuum and the residue was dried at 1 Torr. This crude product was purified by column chromatography on silica gel (eluent dichloromethane). Further purification included precipitation of the product from its THF solution with toluene and hexane to give pure product as a black solid (0.86 g, 80% 
13
C NMR spectra were recorded using a "Bruker Avance II 300" spectrometer at 75 MHz. In the case of 1 Н NMR spectroscopy, the compounds to be analyzed were taken in the form of 1% solutions in CDCl3. In the case of 13 C NMR spectroscopy, the compounds to be analyzed were taken in the form of 5% solutions in CDCl 3 . The spectra were then processed on the computer using the ACD Labs software.
Mass-spectra (MALDI) were registered on the Autoflex II Bruker (resolution FWHM 18000), equipped with a nitrogen laser (work wavelength 337 nm) and time-of-flight mass-detector working in reflections mode. The accelerating voltage was 20 kV. Samples were applied to a polished stainless steel substrate. Spectrum was recorded in the positive ion mode. The resulting spectrum was the sum of 300 spectra obtained at different points of the sample. 2,5-dihydroxybenzoic acid (DHB) (Acros, 99%) and α-cyano-4-hydroxycinnamic acid (HCCA) (Acros, 99%) were used as matrices. DSC analysis of the samples was carried out on a Mettler-822е differential scanning calorimeter with the rate of heating 10 deg/min. TGA analysis of the samples was carried out on a Derivatograf-K instrument (MOM, Hungary), the rate of heating 10 deg/min. PCBM blends provide sufficient amount of the separated charges at ultrafast timescale, the overall system suffers from non-geminate recombination. As a result, the amount of extracted charges decreases sufficiently which leads to dramatic drop in device performance. Therefore, optimizing of the TPA-2T-DCV-Me:[70]PCBM morphology to suppress non-geminate recombination seems to be favorable approach to improve the PCE. 
Thermal properties

